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This invention relates to apparatus for forming twisted 
textile strands having alter siting xonea of opposite twist. 

The apparatus has been designed particularly for the pro- 
duction of stable twisted assemblies by the process described in otir 
prior Auotrallaa. Patent £ 0 » 260,092. 

In oar said prior Australian patent MO.ciGO / 09a 
there are described a number of methods and apparatus for producing 
alternating twists in a textile strand* but we have found that these 
methods all suffer from certain disadvantages either in relation to 
their potential production rate* the strength and weight per unit length 
of yarn which can be handled or in relation to the maintenance of 
twisting efficiency. Of these previously described methods, that 
most extensively used in our experimental work was that using the 
twisting discs but this method suffers from the major disadvantage 
that as the strand is pulled between the discs there is relative motion 
between the discs and the strands in the direction of motion of the 
yarn* This imposes a tension on the strand and results in a serious 
limitation on the weight per unit length of the strand being processed* 
It also results in wear in the elas torn eric surface of the discs so that 
regular adjustment of the discs and replacement of the elastomeric 
surfaces in necessary to maintain efficient twisting* Other twisting 
techniques such as those using twisting tubes also require relative 
motion between the strand and the twisting surfaces and lead to 
similar difficulties* Further systems using crossing belts and 
hyper bol oi da I rollers have the defect that it is difficult or impossible 
to maintain the strand in the most efficient twisting position relative 
to the twisting surfaces* 
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The object of this Invention is therefore to 
provide a novel apparatus which is capable of very high 
production rates In which the twist Lng efficiency can be maintained 
and vrith which finer yams can be produced. 

According to this invention there 13 provided apparatus 
for twisting a travelling strand comprising a pair of forwardly 
moving transversely reciprocating twisting surfaces arranged 
to form a nip between them and to reciprocate in opposite phase 
and means to supply the strand to the nip whereby alternating zones 
ojf opposite twist are Imparted to the strand as it passes through 
the nip. 

Preferably, in order to ensure adequate twist intensity 
the oscillation or the twisting surfaces is such that the ratio of 
they&mplitude of the reciprocation to the twist zone length is not 
less -than 0.6 and preferably also* lts~ ratio to the mean diameter of 
the twisted strand Is not leas than 80. Preferably also, the 
apparatus Is adapted simultaneously to twist a pair of strands. 
More particularly, the twisting surfaces comprise a pair of 
oppositely rotated transversely reciprocating rollers. 

According to a further aspect of the invention there 
is provided apparatus for forming stable twisted threads comprising 
a pair of forwardly moving transversely reciprocating twisting 
surfaces arranged to nip the strand between them and to reciprocate 
in opposite phase, means to supply a strand to the nip whereby 
alternating zones of opposite twist are imparted to the strand 
as it passes through the nip and means to converge the strand *th 
another strand, said convergence means being spaced, in the direction 
of travel of the strand, a distance not more than the length 
of a twist zone from the position at which the stand was 
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last contacted by the twisting surfaces* Preferably this distance is 
not more than one fifth of the twist length* Preferably the forward 
velocities of the twisting surface* at the nip position are substantially 
equal to the forward speed of the strand. 

There are many alternative forms of drive which may be 
used to reciprocate and rotate the twisting surfaces- A simple 
arrangement which may be employed to reciprocate and rotate the 
twisting rollers comprises a crank mechanism for reciprocating the 
rollers along rotating shafts* For simple synchronisation of the 
reciprocation of the rollers, the crank may be arranged to oscillate 
a disc or centrally pivoted arm to opposite sides of which the rollers 
are connected through flexible links, such as bands, chains or the like* 

In an alternative form of drive, the rollers may be recipro- 

••• • ■ 

cated by means of an epicyclic drive comprising a fixed gear and 
a planetary pinion which is rotated about the axis of the gear, wherein 
the pinion is rotated about its own axis at^a speed twice that of its 
rotation about the axis of the gear but in the opposite sense and 
wherein the roller is pivotally connected to the said pinion about a 
pivot axis passing through a point displaced from the axis of rotation 
of the pinion a distance equal to the distance between the axis of the 
gear and the axis of the pinion* Preferably there is also provided 
a gear which is fixed to the pinion for rotation with it and having its 
axis on the said pivot axis, whereby the roller may be rotated. A 
simple form of such a drive comprises an internal planetary pinion 
which is of pitch circle diameter half that of an interiwlly toothed 
fixed gear and in which the roller to be reciprocated is pivotally 
connected to the pinion about an axis lying on the normal projection 

4. 
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of its pitch circle* 

Throughout this specification reference is made to the "nip'* 
of the twisting surfaces- In current textile terminology the word 
"nip" is frequently understood to imply that the rollers or like 
elements which form the nip actually contact one another at the nip 
position. In this specification, it is to be understood that no such 
limitation is intended and that the expression "nip" is used to include 
not only the case where the surfaces are touching, but also the case 
where the surfaces each contact the strand which is between them 
but do not contact one another. 

In order that the invention may be more readily understood, 
- it will now be more fully described with reference to the accompanying 
**' diagrammatic sketches which illustrate exemplary embodiments of it. 

Figure 1 shows diagrammatically a perspective view of an 
apparatus embodying this invention; 

Figure 2 is a front elevation of one form of apparatus in 
accordance with the invention employing a crank drive for recipre* 
eating twisting rollers; 

Figure 3 is an end elevation viewed from the line 3-3 in 
Figure 2i 

Figure 4 is a cross- section on the line 4*4 in Figure 2; 

Figure 5 is a longitudinal cross- section of the twisting 
rollers shown in Figure 2 showing the means of mounting them oe 
their shafts; 

Figure 6 is a cross-section on the line 6-6 in Figure 5; 
Figure 7 is a front elevation of a pair of twisting rollers 
having an epicyclic drive; 

5* 
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Figure 3 i. a plan view of the apparatus shown in Figure 7; 

Figure 9 is an enlarged cross-section of one of the 
eplcyclic drive ui>U» shown in Figure 7; 

Figure 10 is a cross-section on the line 10-10 in Figure 9; 

Figure 11 is a perspective v>ew on a slightly smaller scale 
of the main driving gear and crank assembly of the mechanism shown 
in Figure 9; 

Figuxe 12 is a perspective view of the planetary pinion and 
it. associated shaft of the mechanism shown in Figure 9; 

Figure. 13 to 19 are schematic plan view, of the epicyclic 
drive showing various stage, in the simultaneous reciprocation and 
rotation of a roller connected to the mechanism; 

Kgure 20 i. a view partly in cross-section (illustrating one 
roller only) of mother form of apparatus using an epicyclic drive. 
Vut in which the roller i. supported and guided in an air bearing; and. 

Figure. II to Z7 are view, similar to Figures 13 to 19 
showing schematically an alternative form of epicyclic drive in which 
an externally toothed gear i. used. 

Referring now to Figure 1 a .trand 5 emerge, from the nip 
of a drafting mechanism 6 po.itioned close to a pair of rubber covered 
roller. 7. 8 arranged .o that they are ju.t touching or with a small 
gap between them. These roller, are driven .o that they reciprocate 
in opposite pha~ and rotate in opposite direction, .o that their ad- 
jacent surface, move in the direction in which the strand 5 is fed 
forwardly by the drafting mechanism and at substantially the same 
speed. A strand leaving the drafting mechanism enter, the nip of the 
roller. 7. 8 and due to the tran.ver.e reciprocation of these roller. 



.^A?ihitl5lt passes fro™ the nip it ha. 
the travelling strand is twisted so tl-at as pass 

. - ♦ tv»*. strand 5 so twisted is# in 
alternating rones of opposite twast. The strand 

accordance with the proems of our A^traliCH P*t.«t 

. converged by mean, of a convergence guide 9 with 
another strand S< . Tnis converge guide 9 is placed as close as 
possible to the nip of the oscillating rollers 7. 8 so as to preserve a. 
mQ ch as possible of the twist inserted by the roller, as the strand 
passes between them. Alter the convened strands leave the con- 
vergence guide, they travel over a substantially free length to a 
traversing guide 9' and thence to a take-up package 10. 
This free length is chosen so a. to allow an ample distance over which 
the converged strands can twist about one another to form a stable 
- twi6 ted assembly a- is more full/ described in our aforesaid prior ^ 
*D «. * IW 6 ^ ™« £ "« ***** should be at lea* the 

Australian patent 

length of a twist tone. 

There ar. a number of way. in which the reciprocating 
roller, can be reciprocated a~l simultaneously rotated. On. way 
io which this can be done i. illustrated in Figure. 2 to 6. In the 
apparatus shown in Figure Z the roller. 7. o are mounted on .halt. 
11. 12 which ar. rotated in opposite direction, through a gear drive 
13 from an input belt drive 14. In order to allow them to rotate with 
the .haft, and at the .am. time to be reciprocated the roller, ar. 
keyed to their shaft, by feather key. 15. which are free to slide in 
long keyway. 16 so a. to allow relative sliding movement between th. 
roller, and the shaft.. Each roller i. engaged by a yoke 17. 18 in 
^ch a way that relative rotation between the roller and the yoke can 
occur but no relative transition is permitted. These yoke, are 
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connected by means ot belts, bands, chains or the like 19. 20 to 
wheels 21, 22 one of which (21) is caused to reciprocate by means of 
a crank 23 and connecting rod 24 driven through belt drive 25 • The 
yokes are thus caused to reciprocate on their guides 26, 27 and 
thereby to reciprocate the rollers as they are simultaneously rotated 
by the gear drive 13. This form of drive is relatively simple and 
has the advantage that by adjustment of the geometry of the crank 
drive a complex harmonic reciprocating motion can be produced to 
produce a desired twist intensity distribution in a strand being 
twisted* It will be appreciated also that the actual drive system 
may be varied. For example the shafts may be made to reciprocate 
in the drive gears which would then be feather -keyed to the shafts. 
In another alternative^ the shafts may be -hollow and the rollers 
reciprocated on the shafts by means of lugs projecting through slots 
in the shafts and reciprocated by means of a reciprocating chain or 
the like positioned within the shaft. This latter construction would 
have the advantage that the large reciprocating sliding mass of the 
yokes is eliminated* 

In the illustration shown two pairs of strands 5, 5 V and 5a. 
5a 9 are being processed simultaneously. These pairs of strands are 
converged after twisting to form a self- twist structure in the manner 
previously described with reference to Figure 1* 

The above described apparatus whilst it is relatively simple 
has the practical disadvantage that it involves a large amount of 
sliding friction* In a more advanced fo rrn of apparatus shown in 
Figures 7 to 19, each roller is driven by means of an e pi cyclic gear 
train of a type which is shown in detail in Figures 9 to 12* 

a. 



Figure 7 and 8 show the two roller. L 8 supported at 
either en, by ^cyclic driving pot, 30. 31. 3Z. 33. -h °< which 
„. driven in synchro,^ by ^ir reepective input drive gear. 30'. 

32' and 33'. The pots incorporate an epicyclic train in which 
a cranX counted epicyclic pinion is driven about a fixed gear. With 
■U*. mechanism, it is that provided tha diameter of the pinion 

I. half the diameter of the wheel a point on the pitch circle of the 
pinion or on the normal projection of that pitch circle will reciprocate 
in a straight line. The Known mechanic L however modified in that 
at . uch a point, there i. incorporated a .pindle upon which i. mounted 
a gear which i. fixed relative to the pinion and which therefore exe- 
M . a rotation about an axi. parallel to the axis of the pinion a. the 

' • * This rotation is used to rotate the roller., 

said point reciprocates. im » rowu 

The construction of one of the pot. 30. 31 is shown in detail 
in Figure. 9 to 12. Each such pot comprise, a housing 34 in which 
1. mounted an internally toothed ring gear 35 .ecured by .crew. So 
to the hou.ing. The hou.lng al.o carrie. within it a main drive and 
cr anh assembly 37 which i. rotatably mounted about an axi. concentric 
with that of the ring gear by mean, of bearing. 38. 39- 

A. .hown in Figure 11. the assembly 37 comprise, a main 
driving gear 40. a shaft 41 and a body portion 42. The body portion 
itself forms a housing for .pindle 43 which i. rotatably mounted in 
th. honing by mean, of bearing. 44. 4S and which carrie. at it. 
lower end a pinion 46. The pinion 46 meshe. with the ring gear 35 
and is of pitch circle diameter half that of the ring gear- 

A. shown in Fignre 12. the spindle 43 carrie. at it. upper 
end a crank and counterweight block 47 and a hole 48 i. bored in the 
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crank- This hole in turn houses a "bevel gear 49 which is secured to 
crank 47 by means of a pin 50. The hole 48 is positioned so that the 
axis of rotation of the bevel gear 49 lies in a normal projection of a 
point on the pitch circle of thti pinion 46. 

The bevel gear ia hollow and carries within it, by means of 
bearings 51. 52. a spindle 53. This spindle in turn carries a yoke 
54 which- supports, by means of bearings 55, 56. the horizontal 
shaft il of the roller 7. The shaft 11 has a bevel pinion 57 secured 
to it and this meshes with the bevel gear 49. 

The operation of the train is as follows 

The drive gear 30* drives the gear 40 and therefore rotates 
the main spindle 41 of the crank assembly 37. This causes the crank 
to rotate and thereby to rotate the pinion 46 around the ring gear 35. 
The spindle 43 is therefore rotated thereby rotating the crank 47 and 
its associated bevel gear 49. Since the spindle 53 has its axis on the 
projection of the pitch circle of the pinion 46. it will reciprocate in a 
straight line thereby causing the roller 7 to reciprocate. Thus we 
have provided a drive which will simultaneously reciprocate and 
rotate the roller 7* The pot 31 is identical with the pot 30 and 
accordingly the roller 8 is similarly rotated and reciprocated, but 
the drives are arranged so that its reciprocation is in opposite phase 
to that of roller 7- 

Referring now to Figures 7 and 8, it will be observed that 
the opposite ends of the rollers are carried by pots 32, 33. These 
pots contain mechanisms similar to the driving mechanisms. These 
mechanisms, however, differ from the driving mechanisms in that 
the bevel gears are not provided and the shafts are simply journalled 



U ball ^.inga GO housed! «h- 61. 6*. Duo to .He fact that 

0,0 yolce,. and therefore the beards, a, carried by spindle, 
counted on craok. conn^u, to epicyclic pinion. - the — manner 
a. the yokes 54. these bearing wiU reciprocate. Because of thi. 
O- arrangement i. .ch that there is no sliding bearing in any part 
ol the mechanism and this greatly facilitates lubrication. 

A further advantage of the above-described construction 

». that since the rollers are reciprocated in a straight line by m=an. 

of ,wo oppositely rotating element, it become, possible to balance 

their mass with balancing masses attached to those elements. Thi. 

balancing has been effected simply by providing a balancing mas. 65 

r r ^ f fK# . bodT 42 and the counterbalance mas« 
mounted on the flange Go of the body 

67 on the crank 47. 

For the purpose of .imple explanation, the actual position M 
*e clement. in the epicyclic drive are shown diagra-matically in 
Figure. 13 to 1* at variou. .tag., during one complete reciprocation 
of a roXl*r* 

Figure 13 show, the roller at one extreme position. In the 
position shown in Figure 14. tne main crank a..emblv 37 ha. rotated 
one eighth of a turn in anli-clockwi.e direction and the pinion crank 
a.sembly 47 ha. rotated one eighth of a turn in the clockwi.e direction. 
Likewi.. the bevel gear 49 ha. rotated one eighth of a turn in the 
clockwi.e direction relative to the pinion 57 on the shaft 11 and that 
.haft ha. commenced to move aero., to the left. It will be apparent 
that the actual amount of rotation of the.haft 11 due to the relative 
rotation of the bevel gear 49 and tbe pinion 57 will depend upon the 
ratio between the gear and the pinion. 
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Figure 15 chows the position of the elements when the main 
crank assembly 37 has completed a quarter of a turn; Figure 16 
shows them in the position alter 3/8ths of a turn, and Figure 17 after 
half a turn with the shaft 11 to the extreme left. Figure 18 show* 
the position after 5/8ths of a turn and Figure 19 shows the position 
after 7/Sths of a turn. The next position, after a full turn, of coarse 
corresponds to that shown in Figure 13. 

Observation of Figures 13 to 19 will also show the effect of 
the balancing masses 65 and 67. In Figure 13 the shaft 11 is mom- 
entarily stationary at the outer end of its stroke so that it is in a 
position of maximum acceleration with the out of balance force acting 
outwardly to the right. It will be observed that in this position the 
centrifugal forces exerted by the contra -rotating masses 65 and 66 
will be coincident and to the left exactly opposite to the acceleration 
forces acting on the shaft 11. The masses are such that in operation 
their centrifugal forces are of equal magnitude* In Figure 15 the 
shaft is in the middle of its stroke so that it is at its position of 
maximum velocity and wro acceleration* There is therefore no 
out of balance force acting on the shaft and the balancing mAmm^m 65 
and 67 are seen to be acting in opposition at right angles to jhe axis 
of the shaft. Figure 17 shows condition of the cranks displaced 
180° from that of Figure 13 with the shaft 11 once again at m position 
of maximum acceleration and with the forces exerted by the ba l a ncin g 
masses again being coincident and opposite to the force exerted by 
the acceleration of the shaft 11. Thus, it will be seen that the 
balancing masses 67» 65 provide complete balancing of the mass of 
the roller and the shaft 11 in the vertical plane. There is. of course, 

12. 



, c jL^tJlhe dift.Ucem.nt of the centre line of 
an out of balance couple cue 10 mw. 

~. - - «• — " " »~~ " "»"•"• 

. »k acceleration forces acting on the shaft, 
magnitude compared with the acceier 

la Figures 21 to 26 there is shown ^grammatically an 
epievdic drive in which the fixed gear 68 is externally toothed and 
pinion 69 U rotated clockwise about it by means of a crank 70. 

ca9 e. but an intermediate gear 71 is interposed to reverse the direc- 
tion of rotation of the pinion. Connected to the pinion is a connecting 
liBk 72 and a roller to be reciprocated is pivotally connected to this 
Unkat a point 73 which is displaced from the centre 74 of the pinion 
\ ai.ta.ee 'equal to the' distance between the centre of the pinion and 
the centre 75 of the gear. A. will be seen from the diagrams, 
rotation of the cranlc in a clockwise direction will cause the pinion 
to rotate in an anti-clockwise direction and the point 73 will move in 
a straight line passing throngh the centre 75 of the gear M. 

One of the advantage, of the drive illustrated in Figure. 21 
to 26 is that it can oe designed to givo virtually any desired stroke 
and this Stroke is equal to four times the distance between the centre. 
74 . n . mth the gear train .hown. the stroke is a very long on.. 
Wt if the intermediate gearing were arranged such that the pinion 
overlapped the gear and it. centre were close to that of the gear a 
very short stroke could be achieved. it will be appreciated al.o 
that if the intermediate gear is a compound gear the diametral ratio 
ot the gear and the pinion will not be two to one. but whatever ratio 
I. reused to give an overall speed ratio of two to one between them. 
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One ct the principal practical problems whxch ha. bten en- 
countered in the operation of apparatus in accordance with thi. 
Invention i« that the .pacing between the twisting roller, must be 
accurately controlled if the best results are to be obtained. Thi. 
spacing should not be more thanhall the mean diameter of the strand. 
The twisting rollers which appear to be most suitable are roller, 
covered with a hard abrasion resistant anti-static synthetic rubber. 
We have found that using these rollers, for the production of fine 
yams (up to about 22 tex strands) more consistently uniform yarn i. 
obtained when the gap between the twisting surfaces i. maintained to 
very close tolerances. Preferably the gap should be maintained to 
be less than 0.001". and preferably also, the roller, should not be in 
contact. »o that rubbing between the. rollers is avoided.- Rubbing- 
between the roller, can result in abrasion and heating of the twi.^ing 
surfaces. 

It is to be understood that the method can be used with gap. 
between the twi.ting roller, greater than 0.001". and that «l.o .»ch 
a mechanism can be need -when the roller, are in contact. However, 
it will be realised that the greater the accuracy with which the gap 
can be maintained, the more consistent will be the properties ol the 
yarn produced- In order to achieve the desired accuracy, it in 
presently proposed to ose aero- static (externally pres«»ri«ed air) 
bearing, to support and guide the reciprocating .haft.. 

A diagrammatic view of a roller supported in .nch bearing, 
is shown in Figure 20. The roller 7 in .thi. case is .upported on a 
lightweight hollow .haft 76 to reduce the reciprocating ma»» and i. 
.upported at each end in air bearing. 77. 78. The drive i. from a 

14. 
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single epicyclic pot 3 0 of the type previously described and to allow 
for slight misalignment of the drive, the output shaft 79 of the pot is 
connected to the roller by means of a flexible coupling comprising 
a rubber bush 80. The air bearings are of conventional type in 
which bearing jets 81 are fed from a manifold 82 which is supplied 
with air at approximately 60 p.s.i-g. through a supply pipe 83. In 
order to prevent exhaust air from the bearing from blowing along 
the shaft towards the rollers, exhaust Spaces 84 are provided at 
the inner end of the bearings through which the air may be exhausted* 

In Fi gore 20, the drive to the roller is shown to be of the 
epicyclic type* It is believed that this form of drive will be the most 
suitable* but of coarse, other drives such as those illustrated and 
described with reference to Figures 2 to 6 could be used* Similarly 
it will be realised that other types of bearing can be used with the 
epicyclic pot drive* 

In the diagrams, the convergence guide means 9 is shown 
to be a simple U-shaped guide of the intersecting type. It is to be 
understood however* that other forms of convergence means may be 
used and if a predetermined phase relationship is required in the 
yarn structure, the guide may be such as to provide an extended path 
for one of the components of the structure as is described in our 
prior AuBtraliaa Patent . Ho f £&Oj 0<?<5L 
There are of course other ways in which phasing of strands may be 
effected* One way. for example, is to employ two twisting mechan- 
isms operating in the desired phase relationship and feeding to 
common points* 

Apparatus constructed in accordance with this invention 

15* 
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possesses many advantages over existing apparatus. As previously 
mentioned it possesses the very important advantage that operation 
can be carried out in ouch a way there is no relative motion between 
the periphery of the strand and the twisting surfaces. This factor 
permits the production of fine yarns by reducing the danger of end 
breaks in the system. Further advantages of the constructions 
according to this invention are that those using the epicyclic drive 
can be balanced and can be operated at very high speeds and having 
regard to the fact that one unit can produce several strands side by 
side they are very compact both in the transverse direction and in the 
direction of travel of the strand. In relation to this latter consider- 
ation it should be noted that with the construction above described 
in which the strand is twisted alternatively rather -than intermittently, 
as in the case of the disc twisting apparatus described in our afore- 
said prior Australia Patent j^O. c\GO, 0<7<^ . the twisting 
distance, i.e. the distance between the twisting surfaces and the 
output of the drafting mechanism can be made very short* As well 
as the advantages of compactness which follow from this, it facilitates 
making the machine self- threading and also enables the problem of 
"fly" to be greatly reduced. In actual apparatus constructed in 
accordance with the invention, the greater part of the apparatus 
where "fly" could be a problem can be enclosed and suction devices 
can be installed to take away loose fibres* Further advantages 
which derive from the use of the epicyclic drive mechanism shown 
in Figures 7 to 19 are that no separate <}rive is necessary to provide 
the rotation of the rollers and sliding friction in the mechanism 
be eliminated* 

16. 
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Actual apparatus constructed in accordance with this invention 
and having a drive of the type shown in Figure 2 had the following 
dimensions 

Drafting roller diameter - 5 cm. 

Drafting roller length * 15 cm. 

Reciprocating roller diameter - 3.1 cm. 

Reciprocating roller length - 25 cm. 

IHstance between centres of drafting rollers and 
reciprocating roller - 4 cm. 

Reciprocation amplitude * 7.5 cm. 

Distance from twisting roller nip to convergence 

guide - 1 cm. 

... * ■ * 

Distance from roller nip to take-up package - 25 cm. 
Number of single strands twisted - 8. 

Apparatus constructed as above was operated at a recipro- 
cation speed of 750 reciprocations per minute with a cycle length 
(length of 2 successive twist zones) equal to 20 cm. at a production 
rate of 150 metres per minuts. A similar apparatus employing the 
epicyclic drive of Figures 3 and 4 was operated at 1500 reciprocations 
per minute with a cycle length of 20 cm. and gave a production rate of 
300 metres per minute. 

The actual value of the physical parameters of the system 
- for optimum operation vary according to the circumstances of the 
particular yarn being produced. Our investigations have shown 

however that for efficient twisting the amplitude of oscillation of the 
* 

twisting rollers should be fairly high and its ratio to the twist sons 
length of a strand being twisted should not be less than about 0.6. 

17. 



It ha. also been found that the relation between amplitude of oscillation 
and the mean diameter of the strand is important and should preferably 
be not lea. than 80. In the example cited above it win be .een that 
the ratio of amplitude to twist seme length is 0.75 and for a 20 Tex 
strand, the ratio of amplitude to the mean diameter of the strand 
would be about 390. 

Using apparatus of the type described above and illustrated 
in Figure Z. a worsted yam was produced using 70* a quality wool 
consisting of two 9 ten strands. The final count of the yarn was 
therefore 18 te* and this yarn, after a further processing in accordance 
with conventional practice, was woven to form an exceptionally fine 
fabric weighing 84 grams per square metre. 

In order to give a comparison between apparatus constructed 
in accordance with this invention and operating to produce self-twisting 
strands in accordance with^the method described in our aforesaid 
prior lastraliaj^SL* ^^^an^cVnventional spinning 

machinery, the following table contrast, certain operational character 
i.tic. of a conventional machine and a eelf-twi.ting (S-T) machlno 
constructed in accordance with this invention and operated to give 
a s imil a r output. 





Conventional Spinning 
Machine 


S-T Machine 


Power CoawnptioQ 


15 HoPo 


Z H. P. 


Floor Aru 


100 Sq. ft. 


13 Sq, fte 


Maxumun Package Weight 


2-8 ounces 


No limit 


Minimum Weight per unit 
length with 70* • wool 


15 tea 
(two folded to 
yi«ld 30 tex yarn) 

i n 


10 tex 
{•elf twisted to 
yield 20 tex yarn) 
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It is to be understood that the constructions described and 
illustrated are purely exemplary of two forms of the invention and 
that many modifications may be made to the apparatus. It will be 
apparent, for example, that the apparatus may be made to produce 
yarns having alternating zones of opposite twist by causing the 
twisting rollers to twist the yarn intermittently* This could be 
achieved by, for example , relieving the twisting surface of the 
rollers so that during part of their stroke no twisting occurs* 
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The claims defining the invention are as follows 
3. 1- Apparatus for twisting a travelling strand 

comprising a pair of forwardly moving transversely reciprocating 
twisting surfaces arranged to fora a nip between them and to recipro- 
cate in opposite phase, and means to supply the strand to the nip 
whereby alternating zones of opposite twist are imparted to the 
strand as it passes through the nip. (28th October. 1964 ) # 

2. Apparatus for forming stable twisted thread* 
comprising a pair of forwardly moving transversely reciprocating 
twisting surfaces arranged to form a nip between them and to 
reciprocate in opposite phase, means to supply a strand to the nip 
whereby alternating zones of opposite twist are imparted to the 
strand as it passes through the nip and means to converge 
the strand with another strand, said convergence means being 
spaced, in the direction of travel* of the strand, a distance 
not more than the length of a twist zone from the position at 
which the strand was last contacted by the twisting surfaces. 

(28th October, 196*) 

3. Apparatus as claimed in claim 1 or claim 2, 
wherein the forward velocities of the twisting surfaces at the 
nip position are substantially equal to the forward speed of the 
strand* (28tn October, 1964) 

4. Apparatus as claimed in any one or the 
preceding claims, wherein the twisting surfaces are arranged 
with a gap between them and said gap is not greater than naif 
the mean diameter of the strand to be twisted. 

(28th October, 196*) 

5. Apparatus as claimed in any one of the 
preceding claims, wherein the twisting surfaces comprise a pair or 
oppositely rotated transversely reciprocating rollers. 

(28th October, 1964) 
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6. Apparatus as claimed In claim 5, wherein 

the rollers are reciprocated by means of a crank mechanism connected 
to the rollers by means of a pair of flexible links arranged to be 
reciprocated simultaneously and In opposite phase by the said 
crank mechanism. (28th October, 1964) 

7. Apparatus as claimed In claim 5, wherein the 
rollers aire reciprocated by means of an epicycllc drive comprising 
a fixed g^ar and a planetary pinion which Is rotated about the axis 
of the sear, wherein the pinion is rotated about Its own axis at a 
speed twice that of its rotation about the axis of the 

gear but in the opposite sense and wherein the roller Is 
pivotally connected to the said pinion about a pivot axis passing 
through a point displaced from the axis of rotation of the 
pinion a distance equal to the distance between the axis of 
^t*ie gear and the axis af the pinion. .(a8th October 9 1964^) 

8. Apparatus as claimed in claim 7, wherein the 
rollers are each rotated by means of a gear fixed to the pinion 
for rotation with It and having its axis on the said pivot axis* 

(28th October, 196*) 
9* Apparatus as claimed in claim 7 or claim 8, 
wherein the reciprocating masses of the rollers are balanced by means 
contra- rotating rotary masses connected to the drive gears and 
to the planetary pinions. (28th October, 1964) 

^ 10, Apparatus as claimed in any one of claims 7 to 9, 

in which each end of each roller is connected to an epicycllc 
drive mechanism. (28th October, 1964) 

11. Apparatus as claimed in any one of claims 7 to 1G, 
wherein the epicycllc drive comprises an Internal pinion which Is 
of pitch circle diameter half that of an internally toothed fixed 
gear and In which the roller to be reciprocated is pivot ally 



2l 



connected to the pinion about an axis lying on the normal 
projection of its pitch circle. (28th October, 1964) 

12* Apparatus as claimed in any one of claims 
7 to 10, wherein the fixed gear is an externally toothed gear and 
there is an intermediate gear between the fixed gear and the 
planetary pinion. (25th October, 1965) 

13* Apparatus as claimed in any one of claims 
5 to 12, wherein the rollers are supported In air bearings, 

(25th October, 1965) 
lH m Apparatus as claimed in any one of the 
preceding claims, farther wherein the transverse reciprocation of the 
twisting surfaces is such that the ratio of the amplitude of the 
reciprocation to the twist zone length is not less than 0.6 and its 
ratio to the mean diameter of the twisted stand is not less than 
fib* ^ (25th October, 1965) " 

15, Apparatus substantially as hereinbefore described 
with reference to Figures 1 to 6 of the accompanying drawings* 

(28th October, 1964) 

16, Apparatus substantially as hereinbefore described 
with reference to Figures 1 and 7 to 19 of the accompanying 
drawings, (28th October,1964) 

17, Apparatus substantially as hereinbefore described 
with reference to Figures 1 and 21 to 26 of the accompanying 
drawings, (25th October, 1965) 

18, Apparatus substantially as hereinbefore 
described with reference to Figure 20 of the accompanying drawings. 

(25th October, 1965) 
Dated this 9th day of October, 1963, 

COMMONWEALTH SCIENTIFIC AND IKDUSTRIAL 
RESEARCH ORGANIZATION 

its Patent Attorneys 
DAVTES & C0LLIS0H 
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FIG. 18. 



FIG.19. 



